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Abstract The pufferfish genus Fugu ABE, 1952, which has long been used by many 
authors, is a junior subjective synonym of Takifugu ABE, 1949. Higanfugu ABE, 1949 
is similarly included in the synonymy of Takifugu ABE, whereas Shippofugu ABE, 1949 
is more correctly included in the synonymy of Torquigener WHITLEY, 1930. Comments 
are also made on the status of the type species of all of the remaining generic and sub- 
generic categories erected by ABE in 1939, 1949, 1950, 1952 and 1954. 


Pufferfishes in the genus Takifugu ABE, 1949 occur in the seas around China, Japan 
and Korea (ABE, 1949 c). Despite being poisonous, the fishes are eaten and highly 
esteemed by connoisseurs, the toxin being primarily concentrated in the viscera (TANI, 
1945). Although a number of species are therefore commercially important, the 
nomenclatural status of the genus has remained confused. Literature searches have 
revealed that four different generic names have been applied at some time to Takifugu 
species: Takifugu ABE, 1949 (e.g., WHITLEY, 1953; TOMINAGA & UYENO, 1981; KUANG 
et al., 1984; MATSUURA, 1984; SHEN, 1984; KISHIDA & YAMADA, 1986; MASUDA & 
ALLEN, 1987; SU etal., 1986), Fugu ABE, 1952(e.g., MATSUBARA, 1955; ANONYMOUS, 1962; 
Fura, 1962; ABE, 1963, 1965, 1988; KAMOHARA, 1967; CHENG ef al., 1975; MASUDA 
et al., 1975; TYLER & PAXTON, 1979; TYLER, 1980; ARAI, 1983; FERNHOLM & WHEELER, 
1983), Sphoeroides ANONYMOUS, 1798 (e.g., JORDAN & SNYDER, 1901 [spelled as 
Spheroides]; DE BEAUFORT in DE BEAUFORT & BRIGGS, 1962; ARAI & NAGAIwa, 1976), 
and Torquigener WHITLEY, 1930 (e.g., FRASER-BRUNNER, 1943). In addition, several 
subgeneric names for Takifugu species also have been proposed by ABE (1939, 1949 c, 
1954). 

As a first step in my taxonomic studies of Takifugu species, the nomenclatural 
status of the genus is herein resolved, and continued use of the name Takifugu ABE, 
1949 is proposed. 


Nomenclatural History 


Before FRASER-BRUNNER’s (1943) revisional study on the suborder Tetraodon- 
toidei was published, many marine pufferfishes, including members of Takifugu, had 
been placed in the catch-all genera Tetraodon LINNAEUS, 1758 and Sphoeroides 
Anonymous, 1798. Consistently using both external and osteological characters for 
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a large number of species, FRASER-BRUNNER (1943) correctly showed that Sphoeroides 
sensu stricto is distinct from the other marine pufferfishes classified under his Lagoce- 
phalidae, that is, Lagocephalus SWAINSON, Amblyrhynchotes TROSCHEL (ex BIBRON) and 
Torquigener WHITLEY. Included in Torquigener (sensu FRASER-BRUNNER) were many 
species of Takifugu; viz., Takifugu alboplumbeus (RICHARDSON), T. bimaculatus 
(RICHARDSON), T. chrysops (HILGENDORF), T. niphobles (JORDAN et SNYDER), T. 
oblongus (BLocH), T. ocellatus (OsBECK), T. pardalis (TEMMINCK et SCHLEGEL), T. 
poecilonotus (TEMMINCK et SCHLEGEL), T. porphyreus (TEMMINCK et SCHLEGEL) [called 
Torquigener borealis (JORDAN et SNYDER) by FRASER-BRUNNER], T. rubripes (TEMMINCK 
et SCHLEGEL), T. vermicularis (JORDAN et SNYDER), and T. xanthopterus (TEMMINCK 
et SCHLEGEL). 

In 1939, ABE had proposed a new subgenus, Torafugu, for Tetraodon xanthopterus 
TEMMINCK et SCHLEGEL and Tetraodon rubripes TEMMINCK et SCHLEGEL, which he in- 
cluded in Sphoeroides ANONYMOUS. However, Torafugu ABE, 1939, is not available 
because a type species was not designated (International Code of Zoological Nomencla- 
ture, 1985, Article 13 b). Subsequently ABE published an extensive series of studies 
on pufferfishes around Japan (1942, 1944, 1949 a-c). The last mentioned provided 
an extensive synopsis of pufferfishes of Japan and adjacent regions. All of the known 
species of Sphoeroides, Takifugu and Torquigener from these regions were included in 
the genus Sphoeroides ANONYMOUS, subdivided into six subgenera: Shippofugu, Taki- 
fugu, Torafugu, Shosaifugu, Higanfugu and Liosarcus (misspelling of Liosaccus 
GUNTHER). Except for the previously described Torafugu and Liosaccus, the sub- 
generic names were new proposals, and Torafugu had not been validly proposed. 

The type species of the monotypic subgenera Shippofugu, Takifugu and Higanfugu 
were Tetraodon hypselogeneion BLEEKER, Tetrodon oblongus BLOCH and Tetraodon 
pardalis TEMMINCK et SCHLEGEL, respectively. Type species had not been designated 
for the subgenera Torafugu and Shosaifugu: the former including Sphoeroides ocellatus 
ocellatus (LINNAEUS), S. ocellatus obscurus ABE and S. xanthopterus (TEMMINCK et 
SCHLEGEL); and the latter comprising Sphoeroides stictonotus (TEMMINCK et SCHLEGEL), 
S. vermicularis vermicularis (TEMMINCK et SCHLEGEL) [= Takifugu snyderi (ABe)], S. 
vermicularis radiatus ABE [= Takifugu vermicularis (TEMMINCK et SCHLEGEL)], S. ver- 
micularis porphyreus (TEMMINCK et SCHLEGEL) [= Takifugu porphyreus (TEMMINCK et 
SCHLEGEL)], and S. poecilonotus (TEMMINCK et SCHLEGEL). Thus, the subgeneric 
names Torafugu and Shosaifugu remained unavailable. The subgenus Liosaccus 
“HILGENDORF, 1879” was also considered by ABE (1949 c) to be monotypic. Sub- 
sequently, ABE (1954) acknowledged GUNTHER’s (1870) earlier authorship of Liosaccus 
[type species: Tetrodon cutaneus GUNTHER=Sphoeroides pachygaster (MULLER et 
TROSCHEL)] and proposed Akamefugu as a subgeneric name for Tetrodon chrysops 
HILGENDORF. 

Among the subgenera proposed by ABE (1949 c, 1954), the names Shippofugu, 
Takifugu, Higanfugu, and Akamefugu are available according to Article 68 d of the 
International Code of Zoological Nomenclature (1985). In 1950 ABE had, in ad- 
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dition, nominated type species for Torafugu and Shosaifugu, thereby making those 
names available. The type species of his subgenera are therefore as follows: 

Shippofugu: Tetraodon hypselogeneion BLEEKER, 1852 

Takifugu: Tetrodon oblongus BLOCH, 1786 

Torafugu: Tetraodon rubripes TEMMINCK et SCHLEGEL, 1850 

Shosaifugu: Tetraodon vermicularis TEMMINCK et SCHLEGEL, 1850 

Higanfugu: Tetraodon pardalis TEMMINCK et SCHLEGEL, 1850 

Akamefugu: Tetrodon chrysops HILGENDORF, 1879 

In 1952, ABE proposed the inclusion of five subgenera, i.e., Torafugu, Shosaifugu, 
Higanfugu, Liosaccus (= Akamefugu) and Takifugu in his newly named genus Fugu 
(type species: Tetraodon rubripes TEMMINCK et SCHLEGEL, by original designation). 
He showed that these fishes are distinct in many ways from those remaining in Sphoe- 
roides and Torquigener. TYLER (1980) later showed that Fugu is distinct from all 
other tetraodontid genera including Amblyrhynchotes, Sphoeroides and Torquigener. 
Thus the distinctiveness of the genus Fugu was confirmed. Subsequently, HARDY 
(1983 a) revised Torquigener, touching upon differences between Fugu and Torquigener. 
Because he included Tetraodon hypselogeneion BLEEKER in the latter (Harpy, 1893 a, 
b), Shippofugu therefore is included in the synonymy of Torquigener. HARDY 
(1984) also showed that the five species included in Amblyrhynchotes (sensu FRASER- 
BRUNNER) are subdivided into four different genera, Amblyrhynchotes TROSCHEL (ex 
BIBRON), Contusus WHITLEY, Torquigener WHITLEY, and Tylerius HARDY. 

In summary, both Takifugu and Higanfugu are available (International Code of 
Zoological Nomenclature, 1985, Article 23 a) and were published in the same article 
(ABE, 1949 c), and are senior synonyms of Fugu. I hereby select Takifugu ABE, 1949 
as having precedence over Higanfugu, ABE 1949, following the terms of Article 24 a, b 
of the International Code of Zoological Nomenclature (1985). Thus, based on this 
interpretation of included species, selecting Takifugu will maintain stability owing to 
the frequent reference to Takifugu in the literature, as opposed to the non-use of 
Higanfugu. Torafugu is a senior objective synonym of Fugu, so Fugu cannot be used 
in any event, but Torafugu is a junior subjective synonym of Takifugu as treated here. 
The synonymy of Takifugu is shown as follows: 


Genus Takifugu ABE 


Takifugu ABE, 1949: 90 (type species, Tetrodon oblongus BLOCH, by monotypy). 

Higanfugu ABE, 1949: 93 (type species, Tetraodon pardalis TEMMINCK et SCHLEGEL, by 
monotypy). 

Torafugu ABE, 1950: 199 (type species, Tetraodon rubripes TEMMINCK et SCHLEGEL, 
by original designation). 

Shosaifugu ABE, 1950: 199 (type species, Tetraodon vermicularis TEMMINCK et 
SCHLEGEL, by original designation). 

Akamefugu ABE, 1954: 122 (type species, Tetrodon chrysops HILGENDORF, by original 
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designation). 
Fugu ABE, 1952: 36 (type species, Tetraodon rubripes TEMMINCK et SCHLEGEL, by 
original designation). 


Acknowledgments 


I would like to express my thanks to James C. TYLER of the U. S. National Museum 
of Natural History, Graham S. HARDY, Minoo City, Osaka, C. Richard Rosins of the 
University of Miami, and William N. EscHMEYER of the California Academy of 
Sciences, for giving me helpful comments. My thanks also go to Yoshiaki TOMINAGA 
of the University Museum, University of Tokyo and Teruya UyeNo of the National 
Science Museum, Tokyo, for their helpful suggestions. This work was supported by 
a grant-in-aid from the Ministry of Education, Science and Culture, Japan (no. 
63540667). 


Literature Cited 


Ase, T. 1939. Notes on Sphoeroides xanthopterus (TEMMINCK et SCHLEGEL) (Tetraodontidae, Tele- 
ostei). Zool. Mag., Tokyo, 51: 334-337. 

1942. Taxonomic studies on the puffers (Tetraodontidae, Teleostei) from Japan and adjacent 
regions—I. Vertebral variation. Palao tropical biol. Stn. Stud., 2: 477-496. 

1944. Taxonomic studies on the puffers (Tetraodontidae, Teleostei) from Japan and adjacent 
regions—I!. Variation of dorsal fin. Annot. Zool. Japon., 22: 200-234. 

1949 a. Taxonomic studies on the puffers (Tetraodontidae, Teleostei) from Japan and adjacent 
regions—III. Variation of anal fin. Bull. Jpn. Soc. sci. Fish., 14: 123-144. 

1949 b. Taxonomic studies on the puffers (Tetraodontidae, Teleostei) from Japan and adjacent 
regions—IV. Variation of caudal fin. J/bid., 15: 19-27. 

1949c. Taxonomic studies on the puffers (Tetraodontidae, Teleostei) from Japan and adjacent 
regions—V. Synopsis of the puffers from Japan and adjacnet regions. Bull. biogeogr. Soc. 
Japan, 14: 1-15, 89-140, pls. 1-2. 

1950. Taxonomic studies on the puffers (Tetraodontidae, Teleostei) from Japan and adjacent 
regions—VI. Variation of pectoral fin (with some additions to the previous reports of the present 
series). Jpn. J. Ichthyol., 1: 198-206. 

1952. Taxonomic studies on the puffers (Tetraodontidae, Teleostei) from Japan and adjacent 
regions—VII. Concluding remarks, with the introduction of two new genera, Fugu and Boese- 
manichthys. Ibid., 2: 35-44. 

— 1954. Taxonomic studies on the puffers from Japan and adjacent regions—Corrigenda and 

addenda. Pt. I. Jbid., 3: 121-128, pl. 1. 

——~ 1963. Keys to the Japanese Fishes Fully Illustrated in Colors. 358 pp. Tokyo, Hokuryu-kan 
Co., Ltd. 

——— 1965. Tetraodontidae. Pages 414-420 in Y. Oxapa, S. Ucuipa and T. UCHIDA, eds. 
New Illustrated Encyclopedia of the Fauna of Japan. Tokyo, Hokuryu-kan Co., Ltd. 

— 1988. A new scientific name for a Japanese common tetraodontid fish. Uo, (38): 13-14. 
ANONYMOUS, 1798. Allgemeine Literatur-Zeitung. Sept. 24. Berlin. 

, 1962. Tetraodontiformes. Pages 1015-1114 in Zoological Institute, Academia Sinica, 
Institute of Oceanology, Academia Sinica, and Shanghai Fisheries College, eds. Fishes of the 
South China Sea. Shanghai, Xue Lin Publishing House. (In Chinese.) 


Pufferfish Synonym 19 


Arai, R., 1983. Karyological and osteological approach to phylogenetic systematics of tetraodonti- 
form fishes. Bull. natn. Sci. Mus., Tokyo, (A), 9: 175-210. 

Aral, R., & K. NAGAIWA, 1976. Chromosomes of tetraodontiform fishes from Japan. Jbid., (A), 
2: 59-72, pls. 1-6. 

BLEEKER, P., 1852. Bijdrage tot de kennis der Blootkakige visschen van den Soenda-Molukschen 
Archipel, met beschrijving van eenige nieuwe soorten. Verh. Bat. Gen., 24: 1-26. 

BLocu, M., 1786. Naturgeschichte der Ausalandischen Fische. Zweister Theil. viii+ 160 pp, 36 pls. 
Berlin. 

CHENG, Q., C. WANG, M. TIAN, C. Li, Y. WANG & Q. WANG, 1975. Studies on the Chinese tetra- 
odonoid fishes of the genus Fugu. Acta Zool. Sinica, 21: 359-378, pls. 1-2. (In Chinese with 
English summary.) 

DE BEAUFORT, L. F., & J. C. BRIGGS, 1962. The Fishes of the Indo-Australian Archipelago. Vol. 11. 
xii+481 pp. Leiden, E. J. Brill. 

FERNHOLM, B., & A. WHEELER, 1983. Linnaean fish specimens in the Swedish Museum of Natural 
History, Stockholm. Zool. J. Linn. Soc., 18: 199-286. 

FRASER-BRUNNER, A., 1943. Notes on the plectognath fishes—VIII. The classification of the sub- 
order Tetraodontoidea, with a synopsis of the genera. Ann. Mag. Nat. Hist., (11), 10: 1-18. 

Fusita, S., 1962. Studies on the life history of common pufferfishes in Japan. Rep. Nagasaki prefect. 
Inst. Fish., 2: 1-121, pls. 1-40. (In Japanese.) 

GÜNTHER, A., 1870. Catalogue of the Fishes in the British Museum. Vol. 8. xxvi+549 pp. London, 
Trustees of the British Museum. 

Harpy, G. S., 1983.a. Revision of Australian species of Torquigener WHITLEY (Tetraodontiformes: 
Tetraodontidae), and two new generic names for Australian puffer fishes. J. roy. Soc. N. Z., 13: 
1-48. 

—— 1983 b. The status of Torquigener hypselogeneion (BLEEKER) (Tetraodontiformes: Tetraodont- 
idae) and some related species, including a new species from Hawaii. Pacif. Sci., 31: 65-74. 

— 1984. Tylerius, a new generic name for the Indo-Pacific pufferfish, Spheroides spinosissimus 
REGAN, 1908 (Tetraodontiformes: Tetrąodontidae) and comparisons with Amblyrhynchotes 
(BIBRON) DumerRIL. Bull. mar. Sci., 35: 32-37. 

HILGENDORF, F. M., 1879. Einige Beitrage zur Ichthyolgie Japan’s. Sitzber. Ges. Naturf. Freunde. 
Berlin, 1879: 78-81. i 

JORDAN, D. S., & J. O. SNYDER, 1901. A review of the gymnodont fishes of Japan. Proc. U. S. natn. 
Mus., 24: 229-264. 

KAMOHARA, T., 1967. Fishes of Japan in Color. xvi+135 pp. Osaka, Hoikusha Publishing Co., Ltd. 

KISHIDA, S., & U. YAMADA, 1986. Tetraodontidae. Pages 431-455 in O. OKAMURA, ed. Fishes of 
the East China Sea and the Yellow Sea. Nagasaki, Seikai Regional Fisheries Research Labora- 
tory. (In Japanese.) 

KUANG, Y., C. Li & S. LIANG, 1984. A new species of the genus Takifugu (Tetraodontiformes)— 
Takifugu orbimaculatus. Trans. Oceanol. Limnol., (4): 58—61. (In Chinese with English abstract.) 

Linnaeus, C., 1758. Systema Naturae. .. (10th ed.). Vol. 1. 824 pp. Holmiae, Laurentii Salvii. 

Masupba, H., & G. R. ALLEN, 1987. Sea Fishes of the World. 527 pp. Tokyo, Yama-kei Publishers 
Co., Ltd. 

Masupa, H., C. ARAGA & T. YOSHINO, 1975. Coastal Fishes of Southern Japan. 379 pp. Tokyo, 
Tokai University Press. 

MATSUBARA, K., 1955. Fish Morphology and Hierarchy. xii-+vi+xiv+1605 pp., 135 pls. Tokyo, 
Ishizakishoten Co., Ltd. (In Japanese.) 

MatsuuRA, K., 1984. Tetraodontiformes. Pages 357-366, pls. 321-334, 370 in Masupba, H., K. 
AMAOKA, C. ARAGA, T. Uyeno and T. YOSHINO, eds. The Fishes of the Japanese Archipel- 
ago. Tokyo, Tokai University Press. 

SHEN, S. C., 1984. Coastal Fishes of Taiwan. 190 pp., 152 pls. Taipei. 


20 Keiichi MATSUURA 


Su, J., G.S. Harpy & J.C. TYLER, 1986. A new generic name for Anchisomus multistriatus 
RICHARDSON 1854 (Tetraodontidae), with notes on its toxicity and pufferfish biting behaviour. 
Rec. West. Aust. Mus., 13: 101-120. 

TANI, I., 1945. Toxicological Studies on Japanese Puffers. 103 pp. Tokyo, Teikoku-tosho Co., Ltd. 
(In Japanese.) 

TEMMINCK, C. J. & H. SCHLEGEL, 1850. Pisces (last part). Pages 269-323, pls. 120-143 in P. F. von 
SIEBOLD, ed. Leiden, Fauna Japonica. 

TOMINAGA, Y., & T. UYENO, 1981. List of Japanese fishes. Pages 437-574 in Ichthyological Society 
of Japan, ed. Dictionary of Japanese Fish Names and their Foreign Equivalents. Tokyo, 
Sanseido Co., Ltd. 

Ty er, J. C., 1980. Osteology, phylogeny, and higher classification of the fishes of the order Plecto- 
gnathi (Tetraodontiformes). NOAA tech. Rep. NMFS Circ., 434: i-xii+ 1-422. 

——— & J.R. Paxton, 1979. New genus and species of pufferfish (Tetraodontidae) from Norfolk 
Island, southwest Pacific. Bull. mar. Sci., 29: 202-215. 

WHITLEY, G. P., 1930. Ichthyological miscellanea. Mem. Qld. Mus., 10: 8-31. 

——— 1953. Fishes collected by the Australian Museum Expedition, 1952. Rec. Aust. Mus., 23: 
123-131. 


